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Proof of Euler's Polyhedron Theorem with the Idea of Unsaturation
(Tokyo University of Science) OMasayuki Inoue

The presenter explores learning materials that approach math from the perspective of
chemistry. In this presentation, the proof of Euler's polyhedron theorem will be presented with
the idea of "degree of unsaturation " learning in chemistry. The degree of unsaturation u in a
hydrogen compound X,H,, of a hypothetical element X (valence is x) is defined as u =
[(x —2)v+ 2 —n]/2. The degree of unsaturation is expressed as u=e—v+1 ; the
number of vertices (X atoms) is v, the number of edges is e, and the number of faces is f. If
a X,H, molecule has a three-dimensional polyhedral structure, u = f — 1. Then in
polyhedron molecules, Euler's polyhedron theorem y, =v —e + f = 2 is shown.
Keywords : Euler's Polyhedron Theorem,; Degree of Unsaturation
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Development of an Innovative Photochromic Teaching Material for Drawing Lines and Images
in Solution with Light: A Kinetic Analysis ('Faculty of Science, Tokyo University of Science,
2Graduate School of Science, Tokyo University of Science,) OTakahiro Suzuki,' Kanon Ie,’
Masayuki Inoue'

When irradiated with 405 nm visible light, leucomethylene blue, reduced by L-ascorbic
acid, undergoes a colorless-to-blue transition, and the solution spontaneously reverts to its
colorless state upon standing (Fig. 1). This photochromic reaction is highly sensitive and can
be driven by a blue-violet LED lamp, enabling users to draw figures in solution using a laser
pointer. Furthermore, kinetic analysis revealed that the optimal reaction conditions are an L-
ascorbic acid concentration of 0.2 mol/L and a pH of 2.55. In addition, the reaction rate
increases with increasing temperature (Fig. 2). This system is an affordable, safe, and visually
engaging tool for teaching photochemical reactions.

Keywords : Redox reaction, Photochemistry, Photochromism, Methylene blue, L-Ascorbic acid
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1) Takahiro Suzuki et al., RSC Advances 2024, 14, 39708-39714.

© The Chemical Society of Japan - [C]C301-2am-02 -



[C]C301-2am-03 BAILES B1055FES (2025)

BERIEKRZFEDLTZVILE / —ILRIE
(HRCFRARERR |« ERRER 2) OfHF FIi5 ' - 8K 22052 HEF T2

Luminol reaction without utilizing hydrogen peroxide ('Graduate School of Science, Tokyo
University of Science, *Faculty of Science, Tokyo University of Science) OKanon Ie,! Takahiro
Suzuki,”> Masayuki Inoue?

The luminol reaction is widely used in demonstrations and student experiments, and
hydrogen peroxide is commonly used as the oxidant. In a previous study, it was shown that by
mixing a solution of luminol in dimethyl sulfoxide with saturated sodium hydroxide aqueous
solution, dissolved oxygen acts as the oxidant and the reaction proceeds without catalysts. In
this study, by replacing the solution of base with alcoholic potash we found that the luminol
reaction proceeds with lower concentration of the base. In this reaction, luminescence is
emitted when the reaction vessel is shaken and quenched when the vessel is left to stand still.
This phenomenon can be observed repeatedly.

Keywords : Luminol reaction, Oxygen, Chemiluminescence, Alcohol potash
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1) H. W. Schneider, J. Chem. Educ, 1970, 47, 519.
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Practice Lessons of Microscale Experiments on Reaction of Metals with Hydrogen Ions and

Metal Cations to First-Year University Students using Handmade Well Plates (School of Human
Sciences, Kobe College) OTetsuo Nakagawa

We calculated reaction enthalpies A .H°, entropies A ,.S°, and Gibbs energies A ,G° for the
reactions of metals (Cu, Zn and Mg) with hydrogen ion H" and with metal cations (Cu**, Zn**
and Mg”") under standard conditions using CRC handbook", and examined the spontaneity and
the driving force of the reactions. Next, we developed the microscale experiment teaching
materials on these reactions using low-cost handmade well plates”, and found that the reactions
of metals with H" ¥ and with metal cations ¥ occur immediately if the A ,G° values are negative
(See, Figs. 1 and 2). This time, we have conducted a class using this teaching material for first-
year university students. The post-experiment reports indicate that the students generally
understood the content of the class.

Keywords : Microscale Experiment; Metal; Hydrogen lon; Metal Cation; Practical Lesson
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Fig. 1 Reactions of Metals with H' Fig.2 Reactions of Metals with Metal Cations
(11) Cu+2H" (12) Zn+2H" (13) Mg+ 2H' (11) Zn + Cu* (12) Cu + Zn?
AG°>0 A,G°<0 A,G°<0 A,G°<0 AG°>0

AHFZE1%. ISPS BHFEY 24K05954 OB 22T 7-H D Th 5,

1) CRC Handbook of Chemistry and Physics, 100" Edition, CRC Press, Boca Raton, 2019.
2) T. Nakagawa, School Science Review, 2021, 103(382), 23.

3) IR, BARHERIEE RS 74 M AE KSR K im SCE, 2024, (22), p. 410.

4) IR, BARBERZE SRS 50 B4 E RS SCE, 2024, pp. 75-76.
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Developing Self-made Solar Furnaces for Chemical Teaching and Their Applications in
Material Synthesis (! Hiroshima Municipal Motomachi Senior High School, *Faculty of Human
Sciences, Seinan Gakuin University) OKazutoshi Ueda,! Kiichi Amimoto?

A solar furnace, which can convert solar energy into heat energy, provides a convenient heat
source for chemical reactions that require high temperatures, and help students experience the
power of solar energy. However, the furnace’s large size makes it difficult to transport and use
in the classroom. This study made portable solar furnaces with various sizes of easily available
Fresnel lenses, and examined the application potential of them as teaching tools for material
synthesis in chemistry at high school. By selecting each self-made solar furnace according to
the students’ learning status, the experimental conditions in the classroom, and the possibilities
of material synthesis, effective inquiry activities can be expected in learning the transformation
of matter as well as thermochemical aspects of chemical reactions.

Keywords : Solar Furnace; Material Synthesis; Energy Conversion; Self-made Teaching Tool;
Lesson Practice
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1) FEHEFCR, GHRANE, BEGER RS, R, R, bl BOE 2013, 61, 610

2) WEMAOR], rEFnEE, LGRS, iR, BIREE R 2016, 40, 334.
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